Lipase-catalyzed resolution of 2-exo-7-syn-7-(1 -propynyl)norbornan-2-ol, a key synthetic intermediate for jasmonoids, was achieved using vinyl chloroacetate as an acyl donor.
Introduction
Jasmonoids are distributed as various biologically active compounds such as plant hormones [1] and perfumes [2] , and sometimes show even therapeutic activity [3] . We have achieved the total synthesis of methyl tuberonate (1), a strong potato tuber-forming substance, in a racemic form [4] from norbornene (Scheme 1). In order to prepare the optically active product, we focused on the enzymatic resolution of the synthetic intermediate alcohols such as 2. Enzymatic reaction has been one of the methods of choice to get optically active organic compounds under mild conditions [5] . Here we describe the results of the resolution of the sterically hindered alcohol (±)-2.
Results and Discussion
At first, transacetylation of (±)-2 and hydrolysis of its acetate (±)-3 were tried, however, neither proceeded using various commercial lipases and esterases. Then the more reactive chloroacetyl group 0932-0776 / 08 / 1200-1441 $ 06.00 c 2008 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com was introduced. Transesterification of (±)-2 with vinyl chloroacetate catalyzed by Chirazyme R L-9 (Mucor miehei, Roche) afforded (-)-2 (88 % ee) and chloroacetate (-)-4 at 57 % conversion (Scheme 2). The enantiomeric purity was determined by HPLC analysis of the corresponding MTPA ester, and the E value was calculated as 14. Enzymatic hydrolysis of (±)-4 resulted in poor selectivity. The product (-)-2 was further purified by recrystallization of its 3,5-dinitrobenzoate 5 up to > 99 % ee. The product of another run (-)-2 (73 % ee) was converted into its saturated keto derivative 6 to determine the absolute configuration. The sign of optical rotation of
revealed the stereochemistry as drawn in Scheme 2 [6] . The similar Cotton curves of 6 and (+)-camphor in the CD spectra also support this conclusion.
The alcohols 2 resolved in this experiment will be useful chiral building blocks for valuable compounds. The results also have exemplified a lipase-catalyzed transesterification of a rather hindered hydroxy group. 
Experimental Section

General
To a solution of (±)-2 (1.68 g, 11.2 mmol) in pyridine 
(-)-(1S,2S,4S,7R)-3 (lipase-catalyzed transesterification)
A suspension of (±) 
HPLC Analysis of the MTPA esters
Column: Daicel Chiralcel R OD (4.6 × 250 mm); eluent: hexane/i-PrOH = 100 : 1, 1.0 mL min −1 at 20 • C; detection: 254 nm; t R = 70 (80.1 %) and 9.5 (4.9 %) min: 88 % ee.
HPLC Analysis of the 3,5-DNB ester
Column: Daicel Chiralcel R OD (4.6 × 250 mm); eluent: hexane/i-PrOH = 9 : 1, 1.0 mL min −1 at 20 • C; detection: 254 nm; t R = 28 (< 0.5 %) and 38 (> 99.5 %) min: > 99 % ee.
